Participants were asked if they had been 'forced into unwanted sexual activity' in 'the last 12 months' and/or 'More than 12 months ago'. Positive responses to these questions were summed to create a new variable 'Ever forced sex' to provide an estimate of the lifetime prevalence of forced sex in this population of younger women.
Psychological variables
Multiple questions on mental health and well being were included in the survey. Given that the questionnaire relied on self report, it was decided to utilise the measures of depression and anxiety that most closely aligned with a likely clinical diagnosis of depression and anxiety disorder. Consequently, variables chosen for the current analysis were derived from the following question: 'In the last 3 years have you been diagnosed or treated for…….Postnatal depression, Depression and Anxiety disorder.' No measure of PTSD was used in Survey 3 of the ALSWH. A third psychological variable that relied on self report was taken from the question 'Have you ever deliberately harmed or hurt yourself?' because of the reported association between sexual violence and deliberate self harm (Campbell et al, 2007) .
High risk health behaviours
Three high risk health behaviours relating to illicit drug, tobacco and alcohol use were included in the analysis.
Participants were asked: 'Have you ever used illicit drugs?' For tobacco use, participants were asked 7 questions on different aspects of smoking. From the responses to these questions the ALSWH then developed a 5 point scale that ranged from 'never smoked' to 'smokes more than 20 cigarettes a day'. Similarly, participants were asked 3 questions on alcohol use. Responses to these questions were used to develop a single 5 category classification of alcohol consumption, based on the recommendations of the Australian National Health and Medical Research Council and ranged from 'low risk drinker' to 'high risk drinker'.
For the analyses reported here, the two point (yes/no) measure of ever having used illicit drugs was retained. However, the 5 point measure of tobacco use was re coded to form 3 groups, namely, 'never or ex smoker', 'less than 10 cigarettes a day' and 'more than 10 cigarettes a day' and the measure of alcohol consumption was re coded to form 2 groups, namely, 'non / low risk drinker' and 'risky/high risk drinker', defined as drinking 3 or more standard drinks a day.
Socio demographic and socio economic characteristics
Five socio demographic variables reflecting marital status, education, occupation, women's personal income and adequacy of income, were analysed. Most of these variables were also re coded to provide fewer, more meaningful, response categories for the purpose of analysis.
Participants were asked 'What is your present marital status?. Six response categories were provided ranging from 'Never married' to Widowed'. In the current analyses, this variable was recoded to include 3 categories, namely, 'never married', 'widowed/separated/divorced' and 'married/de facto'. The question on education asked 'What is the highest qualification you have completed' and included 7 responses ranging from 'No formal qualifications' to 'Higher university degree'. This variable was re coded to provide 3 categories including ' no formal educational qualification or less than year 10 in secondary school',' Year 12 at high school or equivalent'; and 'university degree or higher degree'. Similarly, the 10 responses provided in response to the prompt 'We would like to know your main occupation now' were re coded into four 4 groups: Managerial or Professional; Associate Professional or equivalent;
Trade/clerical or service workers; and labouring or related workers. For the measure of personal income, participants were asked "What is the average gross (before tax) income that you receive each week, including pensions, allowances and financial support from parents?'.
Here 11 response categories were re coded into 4 categories with the lowest income group defined as earning between 0 to $A6,239 and the highest group earning between $A52,000-$78,000 or more a year. The final measure of socioeconomic position was on the adequacy of one's income. Participants were asked 'How do you manage on the income you have available'. The 4 possible responses ranged from 'It is impossible' to 'It is easy' and were re coded to form variable that combined responses into two groups, 'Easy or not too bad', and 'Difficult or impossible'.
Statistical analysis
Statistical analyses were performed using SPSS (version 13, SPSS, Inc, Chicago, IL).
Statistical tests used 0.05 (2 tailed) significance levels. Table 1 shows the unadjusted odds ratios relating to the proportions of women with reported forced sex compared with their non abused counterparts in relation to a range of sleep difficulties over 3 different time periods.
Chi Squared probability values are reported in Table 2 that presents findings on the relationship between socioeconomic variables, forced sex and sleeping difficulty in the past year. Table 3 reveals the relationships between a range of psychological and behavioural predictors of recurrent sleeping difficulty over the past year. Table 4 presents findings from a Hierarchical Logistic Regression analysis to test an explanatory model of sleep difficulties in young women. This used predictors of recurrent sleep difficulty that emerged as significant from the previous analyses. Checks were performed to ensure there was no significant multicollinearity between variables in the models used in the Hierarchical Logistic Regression analysis. All standard errors for the b coefficients were found to be less than 2.
The preferred case to variable ratio of 20 to 1 was more than satisfied as the case to variable ratio in the Hierarchical Logistic Regression analysis was 685 to 1 (8219/12). Adjusted odds ratios are presented in Table 4 to permit the strength and precision of the relationships to be assessed.
Results

Response rate
For Survey 3, 64.3% of eligible women (9074/14,114) completed the mailed survey. The sub set of variables used for the analyses reported here resulted in a sample of 9061 women, although there is some variation in sample size across different analyses.
Sample characteristics
The mean age of participants was 27.14 years (sd=1.45) and an age range from 24 to 30 years. There was no significant age difference between women who reported forced sex earned more than $A26,000 annually but a small number (5.5%) reported that they had no personal income. The largest proportion of women, 60.3% (5331/8848) lived in urban areas, 35.9% (3178/8848) lived in rural areas and 3.8% (339/8848) lived in remote areas.
Lifetime prevalence of sexual violence
Of the 9043 participants who responded to both questions on forced sex, thus permitting the calculation of an estimate of forced sex 'ever', 9.3% (841/9043) reported at least one experience of forced sex. Due to the over sampling or women living in rural and remote areas, an area weighting variable was used to adjust for this and provide a more accurate prevalence rate for the general population. The application of the weighting variable resulted in a sample of 8282 women and an estimated lifetime prevalence of forced sex of 8.7%.
Weighting was only used for the estimate of lifetime prevalence of sexual violence. For all other analyses, the total non weighted sample of women (n=9043) was utilized.
Sexual violence rarely occurred in isolation and 56.8% of those who reported forced sex (478/841) also reported having experienced physical violence defined as having ever been pushed, shoved or hit. Table 1 Proportion of young women reporting sleep problems over 3 time periods by forced sex (Insert here) Table 1 shows that women who reported forced sex were significantly more likely to report all forms of sleeping difficulties over all three time periods: in the past 12 months, past month, and past week. Unadjusted odds ratios revealed that relative to women who did not report forced sex, women who reported forced sex were significantly more likely to have experienced sleeping difficulties (45% vs 30%) and severe tiredness (58% vs 43%) over the past 12 months. In the month before completing the survey, those who reported forced sex were significantly more likely to report sleeping poorly (63% vs 49%), to have difficulty falling asleep (58% vs 42%) and to be using prescription sleep medication. In the previous week, those who reported forced sex ever were also significantly more likely to report their sleep was restless (39% vs 25%). These results indicate that forced sex is associated with an increased vulnerability to a range of sleep problems that span the previous 12 months, up to and including the past week. In all subsequent analyses, difficulty sleeping in the past 12 months, will be used as the indicator of sleep problems because it represents the only measure of recurrent, long term sleep difficulties contained in the ALSWH survey. Table 2 Socioeconomic characteristics by forced sex and sleep difficulties in the last 12 months amongst young Australian women, Survey 3 of the ALSWH, 2003 (Insert here) Table 2 shows the patterning of socioeconomic characteristics in two groups, namely the forced sex group and the sleep difficulties group. Overall, 9.3% of the unweighted sample reported forced sex and 31.5% reported sleep difficulties in the past 12 months. In both groups , women who reported forced sex or recurrent sleep difficulties shared similar socioeconomic and demographic profiles and differed significantly in a number of ways from women who reported neither forced sex nor sleep difficulties. Statistically significant differences between women who reported forced sex or sleeping difficulties in the past year and those who did not were found for marital status, educational level, occupation, income and perceived ability to manage on income but not for age or area of residence. Most of the differences indicated that women who reported forced sex or sleep difficulties experienced greater socioeconomic disadvantage, with the exception of the higher proportion of women in both groups who had completed university or higher degrees. The marked similarity in the pattern of their socioeconomic profile of the two groups (forced sex and sleep difficulties) suggests a high level of overlap between the groups. This relationship is explored further in the analyses that follow. Table 3 Proportion of young women reporting sleeping difficulty in the past 12 months by psychological and behavioural variables and forced sex (Insert here) Table 3 presents unadjusted odds ratios and indicates that higher proportions of women who reported forced sex compared with those who did not also had higher rates of poor psychological health on three measures. Women who reported forced sex were significantly more likely to report having been diagnosed or treated for depression (26% and 11%), anxiety (12% and 5%) in the past three years and to have deliberately hurt or harmed themselves (10% and 2%). An additional psychological measure, post natal depression (PND), yielded no difference between the two groups of women (3% and 3%) but given the small proportion of women who had given birth by the time of the survey, the impact of sexual violence on post natal depression could not be reliably ascertained. Significant differences between the forced sex and no forced sex groups were found on several behavioral variables (Table 3 ). The abused group was more likely to have used illicit drugs (82% and 60%), to drink alcohol at risky levels (defined as 3 or more standard drinks a day) (37% and 30%) and to be a current smoker (41% and 23%). The final research question is now addressed, whether forced sex makes an independent contribution to the dependent variable, sleeping difficulty in the past 12 months, after adjusting for previously established predictors of poor sleep (Table 4 , n = 8219). The order of variables entered into the models reflects an a priori judgement of the primary causal ordering between variables. Only variables that were statistically significant in the bivariate analyses shown in Tables 2 and 3 The overall predictive power of the models can be assessed by comparing the change in Log likelihood ratios and the Nagelkerke R 2 (or 'pseudo' R 2 ). Forced sex has limited predictive power (R 2 =0.013), which increases markedly when depression, self harm and anxiety are added (R 2 =0.054) and socioeconomic variables are added (R 2 = 0.076) but only marginally when substance use variables are included (R 2 =0.077). The largest contributions to increases in explained variance in sleep difficulties occurred when psychological variables were added in Model 2 (from 1.3% to 5.4%) followed by socioeconomic variables in Model 3 (from 5.4% to 7.6%). This suggests that the higher level of recurrent sleep difficulties experienced by women who report forced sex compared with their unaffected peers might be explained by the significant relationship between forced sex and depression, anxiety and self harm and to a lesser extent by the more disadvantaged socio economic circumstances that characterize women who have experienced forced sex.
Discussion
This analysis of an Australian survey of over 9, 000 young Australian women aged between 25 and 30 years has yielded a lifetime prevalence rate of forced sex of 8.7% (adjusted to be nationally representative). This rate is lower than that reported in both the Australian Personal Safety Survey (ABS, 2006) and the United States National Violence Against Women Survey (NVAW) (Tjaden & Thoennes, 1998 ) that reported rates of 17% and 18% respectively. The likely reason for the lower prevalence rate in the current study is that the 'lifetime' of participants only extended to the age of 30 years, compared with the other two studies that included women 18 years and older, with no upper age limit, thus covering a much broader span of the life course. In the NVAW survey, 45% of all sexual assaults were perpetrated against women who were 18 years of age or older (Tjaden & Thoennes, 1998 ).
This study is the first to show that young women who report having experienced forced sex are almost 50% more likely to report sleeping difficulty over the previous 12 months and well over twice as likely to be taking prescription sleep medication. The significant link between forced sex and recurrent sleep difficulties remained significant after adjusting for measures of psychological distress, socioeconomic disadvantage and substance use. The results confirm the existence of complex, confounding relationships. The findings allow the development of a hierarchy, whereby psychological risk factors are the most important, reducing the strength of the relationship between forced sex and recurrent sleep difficulties by 32%. The addition of socioeconomic risk factors reduces the odds by a further 11% and when illicit drug use is added in the final model, the odds decrease by another 4%.
In the final, fully adjusted regression model, the four variables with the highest odds ratios (and all highly significant) were depression, deliberate self harm, and forced sex. While depression and anxiety are well established as independent predictors of difficulty sleeping (Manber and Chambers, 2009; Taylor et al 2005) , the strong contribution of deliberate self harm (ever) and sexual violence (ever) to poor sleep in young women has, to our knowledge, not previously been documented in a population based study. The unique contribution of this study lies especially in three outcomes; (i) the documentation of the prevalence rate of forced sex in a national sample of young women, (ii) the demonstrated increase in recurrent sleep problems in these abused women and (iii) the fact that forced sex and deliberate self harm make independent contributions to sleeping difficulties, even when a range of other significant and influential factors are controlled. These outcomes suggest that any explanatory model of sleeping difficulties in women, and especially young women who are more at risk of sexual violence, should not overlook the potential role of a history of forced sex (and/or deliberate self harm). The strong connections between the latter two variables have been previously documented (Campbell et al, 2007) .
The strongest socioeconomic risk factor for recurrent sleep difficulties, and one that remained highly significant in the final model, was the subjective measure of how one was managing on one's income. Women who reported it was difficult or impossible to manage on their income were almost 50% more likely to have recurrent sleep problems than those who reported it was relatively easy to manage on their income. This suggests that money worries make an important, independent contribution to recurrent sleep difficulties. The contribution of socioeconomic disadvantage to recurrent sleep difficulties in the current study is significantly lower than that found in the study by Arber et al (2009) where socioeconomic factors halved the odds associated with the relationship between gender and sleep problems.
The two studies differ in several, important ways. These include differences in the age ranges of the two samples and the fact that the British study was focussed on explaining the role of gender differences in sleep problems, while the current study was focussed on the role of forced sex in recurrent sleep difficulties. The British study did not include any measure of forced sex. Both studies did, however, include measures of psychological health. While illicit drug use made a small but significant contribution to recurrent sleep difficulties in the fully adjusted model this was not the case for either tobacco or alcohol use. This outcome contrasts with the findings of previous studies (Kilpatrick, Ruggiero, Acierno, Saunders, Resnick & Best, 2003; Nishith, Resick & Mueser, 2001 ).
Limitations
The cross sectional nature of the data used in the analyses indicates that it cannot be established that the relationship between forced sex and recurrent sleep difficulties is a causal one. This is further called into question because the measures of depression and anxiety used in the analyses relate to the previous 3 years while the main measure of sleep relates to the previous year. There is no question in the survey relating to sleep difficulties that had lasted longer than 12 months. In addition, only one of the questions on forced sex related to the past 12 months with the other relating to an unspecified period of time prior to the past 12 months.
This implies that an unknown number of women who reported they were forced into unwanted sexual activity may have experienced childhood sexual abuse rather than adult sexual assault. It is impossible to know how long before the possible onset of depression, anxiety, self harm and sleep difficulties, the experience of being forced into unwanted sexual activity occurred for women who reported that forced sex occurred longer than a year previously. A well designed prospective, longitudinal study would help disentangle these relationships and elucidate the temporal sequence between them.
A further limitation is that all the data is based on self report and that there is no way of knowing what the relationship is between reported sleep difficulties and clinically meaningful insomnia, meeting established criteria such as those contained in the International Classification of Sleep Disorders (ICSD, 2005) . Furthermore, questions designed to elicit any evidence of post traumatic stress disorder would have added to the interpretation of the sexual violence data. Response bias (e.g. 'complainers' or 'strugglers') cannot be ruled out.
However, the large sample size and the excellent response rate for a postal survey (64%, with 21% of the non-responders being uncontactable) argue in favor of validity.
Clinical implications
These findings suggest that it would be beneficial for primary health care providers to make a careful assessment of any history of sexual violence when young women seek help for recurrent sleep difficulties. A number of studies show that women do not mind being asked about violence including during pregnancy (Webster, Stratigos & Grimes, 2001 ) and most regard such questioning as relevant to their health (Taket, Nurse, Smith, Watson, Shakespeare, Lavis et al, 2003; Koziol-McLain, Giddings, Rameka & Fyfe, 2008) . However, questioning about sexual and other forms of interpersonal violence demands care and sensitivity.
Women want health professionals to be non judgemental, nondirective, to individually tailor their interventions and appreciate the complexity of the effects of violence on their lives (Feder, Hutson, Ramsay & Taket, 2006) . Information gained from sensitive questioning allows meaningful connections to be drawn between diverse, disturbing health conditions and harmful health behaviours that may, previously, have eluded survivors. The strong associations between poor sleep, forced sex and a diversity of psychological, socioeconomic and behavioural factors shown in this paper further illustrate the need for health care professionals to respond to the full complexity of survivors' health concerns. Early disclosure of a history of sexual abuse is a critical first step in assisting women to understand why their health problems have occurred and to participate in decisions with their health care providers to tailor an intervention that is designed to ameliorate the entire cluster of negative health outcomes in which their sleep problems are enmeshed. It is highly unlikely that the sleep difficulties associated with sexual violence will resolve without specific, trauma 
Summary
About 9% of young women reported that they have been forced into unwanted sexual activity and they faced significantly increased odds of experiencing sleep difficulties compared with peers who have never experienced forced sex. Moreover, the contribution of forced sex to recurrent sleep difficulty in the past 12 months remained significant even after controlling for previously established risk factors for poor sleep.
